INTRODUCTION {#S1}
============

Immune Thrombocytopenic Purpura (ITP) is an autoimmune disorder characterized by an increased rate of platelet destruction caused by autoantibody binding to platelet surface glycoproteins, especially GpIIb/IIIa and GpIb/IX complexes, leading to platelet clearance by reticuloendothelial system (RES) macrophages in the spleen.^[@R1]^ ITP is a disease that affects both children and adults. There are two forms of ITP: acute and chronic. The acute form is a seasonal disease that usually occurs following a mild viral infection or vaccination, and is transient in most cases. Children are mainly affected by acute but benign and self-limited forms of the disease, which requires minimal intervention.^[@R2],\ [@R3]^ The chronic form is defined by persistent thrombocytopenia for more than 12 months, while it mostly occurs in young women.^[@R4]-[@R7]^ Nearly 20% of children and the majority of adults have chronic ITP, which is associated with recurrence in adults and usually requires some forms of therapy.^[@R8],\ [@R9]^ Based on presence or absence of background disease, ITP is classified to primary and secondary ITP. Primary ITP is defined as isolate thrombocytopenia in the absence of a definite etiology or disease, while secondary ITP is defined by presence of a background disease (such as systemic lupus erythematosus, lymphoproliferative disorders and chronic infections like Helicobacter pylori, HIV or HCV), disrupting the immune system and ultimately leading to thrombocytopenia.^[@R10]^ The prevalence of ITP in children is estimated to be about 1.9 to 6.4 cases per 100,000 per year and 3.3 cases per 100,000 per year in adults.^[@R11]^ ITP diagnosis is based on clinical findings and exclusion of other cases of thrombocytopenia which occur during HIV infection, SLE and lymphoproliferative disorders with absence of splenomegaly along with normal or increased megakaryocytes in BM test.^[@R12],\ [@R13]^ Platelet production is defective in ITP because antibodies against platelets can also damage megakaryocytes. Although there is possibility of severe thrombocytopenia due to ITP, the symptoms of acute bleeding usually have a low incidence.^[@R14],\ [@R15]^ Patients usually show symptoms of petechiae or purpura, and the symptoms progress in those with platelet counts lower than 20,000/μL.^[@R16]^ Severe skin bleeding, prolonged epistaxis, vaginal bleeding or menorrhagia may occur in individuals with platelet counts lower than 10,000/μL. The most important symptom in patients with platelet count of 30000-50000/μL may be easy bruising.^[@R17],\ [@R18]^ The role of a number of viral and bacterial agents has been well recognized in ITP, and mimicking human antigens by infectious agents triggers the mechanism of ITP.^[@R19]^ Various strategies have been used for ITP treatment including corticosteroids, immunosuppressive drugs, splenectomy and high-dose IVIg. Approximately 20% of ITP cases are resistant to treatment.^[@R5],\ [@R20],\ [@R21]^ IVIg and glucocorticoids rapidly increase platelet count by decreasing the rate of platelet destruction, and IVIg is the treatment choice for severe bleeding cases (clinically "severe" ITP). Although IVIg is a popular drug, up to 75% of children show complications such as headache and fever.^[@R15],\ [@R22]^ Although most guidelines recommend treatment for adult patients with platelet counts lower than 30,000, ICIS group recommends that children without bleeding require no treatment regardless of their platelet count.^[@R10]^ In this article, we reviewed the clinical and laboratory findings of ITP in children and adults upon diagnosis and compared the differences in symptoms between the two groups. Based on our findings, the differences observed were not the same as we expected.

MATERIALS AND METHODS {#S2}
=====================

In this retrospective study, we assessed the ITP patients who were referred to Shafa Hospital, Ahvaz, from March 21, 2010 to March 19, 2013. None of the patients in this study had a history of ITP, and all were new cases. The diagnosis of ITP was based on patient history, physical examination, platelet counts lower than 100,000 μ/L, normal concentration of hemoglobin and WBC, peripheral blood smear examination and the absence of other diseases causing thrombocytopenia, including infection HIV, SLE and lymphoproliferative disorders confirmed by BM examination.

Patient selection {#S3}
-----------------

Patients with thrombocytopenia were identified by their medical records. ITP patients were selected among them, and personalized data including age, sex, disease symptoms from petechiae or purpura to acute bleeding, platelet count upon diagnosis and after treatment, bone marrow smear examination, Coomb's test results, underlying diseases such as infections, presence or absence of organomegaly, selected treatment based on platelet count (PLT\< 20000/μL and PLT≥ 20000/μL with bleeding require to treatment) were extracted.

The response to treatment is classified as follows: Patients with platelet counts lower than 50,000/μL after treatment did not respond to treatment and were known as "No response" (NR, \< 50000/μL)If the patient had a platelet count between 50000/μL and 150000/μL, they were grouped as "Incomplete response" (IR, 50-150/10^9^)Patients with platelet counts over 150000/μL were classified as "Complete response" (CR,\> 15000/μL).^[@R23]^

Statistical analysis {#S4}
--------------------

Descriptive data analysis was conducted using SPSS software. Chi-square test was used to assess the correlation between variables, and a value of p\<0.05 was considered significant.

RESULTS {#S5}
=======

In this retrospective study, medical records of 323 ITP patients were evaluated. The patients were classified based on the age into childhood ITP (3 months to 16 years of age) and adult ITP (16≤ years) groups. The results were as follows:

Prevalence {#S6}
----------

Among the total thrombocytopenia patients, 223 patients (69%) had childhood ITP with a mean age of 3.6 years, and 100 patients (31%) had adult ITP with a mean age of 34.3 years. The prevalence of disease in females and males under the age of 16 and older was 57.1% (n=93), 81.2% (n=130), 42.9% (n=70) and 18.8% (n=30), respectively.

The overall prevalence was 49.5% (n=160) in males and 50.5% (n=163) in females. Childhood ITP was more frequent in males than females, while the ratio of females was higher in adult ITP and the whole number of patients (p=0. 0001). Of the total patients, 66 were infants (3 months to 1 year of age), among whom 43 (65.2%) were male and 23 (34.8%) were female. Among all patients, 32 (9.9%) were born from consanguineous marriages, of whom 22 (68.7%) were male and 10 (31.3%) were female. 21 male and 9 female patients developed childhood ITP, while one male and female patient had adult ITP. There was only one male infant with a history of thrombocytopenia in a family whose parents were not relatives. A summary of patients' characteristics is given in [Table 1](#T1){ref-type="table"}.

Primary symptoms including petechiae or purpura, ecchymosis and severe bleeding including epistaxis, urinary system and severe bleeding in mouth, gums and brain {#S7}
----------------------------------------------------------------------------------------------------------------------------------------------------------------

60.5% of patients (94 males and 100 females) had petechiae or purpura on the incidence of disease (p=0.004). 61% of total patients (98 males and 99 females) had ecchymosis at disease onset (p=0.035) ([Table 2](#T2){ref-type="table"}).

Total patients (28.8%) including 41 male (25.6%) and 52 female patients (31.9%) had severe bleeding, among whom 58.1% (n=54) had childhood ITP and 41.9% (n=39) had adult ITP. None of our patients had bleeding in cerebral veins. In general, bleeding signs were more frequent in children than adults (p=0.0001). 46 (49.5%) of 93 patients with severe bleeding had platelet counts lower than 20000, and 24 patients (25.8%) had platelet counts between 20000 and 30000.

Splenomegaly {#S8}
------------

15 (4.8%) patients, 9 males (5.8%) and 6 females (3.8%), had splenomegaly, among whom 4.2% had childhood ITP and 6.2% had adult ITP.

Infection history {#S9}
-----------------

60 males (37.5%) and 39 females (25.3%) had a history of infection about one to three weeks prior to ITP, and overall 30.5% of patients had a history of infection, among whom 80.8% (n=80) had childhood ITP and 19.2% (19 patients) had adult ITP. Among male patients with a history of infection before ITP, 52 (86.7%) had a history of common cold and fever, 7 (11.7%) had a history of nausea and vomiting and only 1 patient (1.6%) had a history of variola before the incidence of ITP. Among female patients with a history of infection before ITP, 32 (82%) had a history of cold and fever, 6 (15.4%) had a history of nausea and vomiting and only 1 patient (2.6%) had a history of hepatitis A before the incidence of ITP. 10 female patients had a history of parturition about two to three weeks before the incidence of ITP.

80 childhood ITP patients had a history of infection, among whom 68 patients (85%) had a history of cold and fever, 10 (12.5%) had a history of nausea and vomiting, 1 (1.2%) had a history of hepatitis A and 1 patient had a history of variola. 19 patients with adult ITP had a history of infection before ITP incidence, among whom 16 patients (84.2%) had a history of cold and fever and 3 patients (15.8%) had a history of nausea and vomiting ([Table 3](#T3){ref-type="table"}).

Presence of concurrent disease {#S10}
------------------------------

7 patients had a concurrent disease with ITP, among whom 1 had childhood ITP and 6 had adult ITP (p=0.013) There were three women aged 26, 33 and 55 years with ovarian cysts, a 49-year-old woman with psychiatric disease, a 25-year-old man with fatty liver, a 20-year-old man with type I diabetes and finally a male newborn with thyroid disease. According to our results, there was no significant correlation between age and sex with organomegaly, infection and bleeding.

Platelet counts before and after treatment {#S11}
------------------------------------------

Mean platelet counts before treatment in childhood and adult ITP patients were 33000/μL and 35000/μL, respectively. Platelet counts less than 20000/μL were more frequent in children (n=79, 35.6%) compared to adults at diagnosis (n=25, 24.8%) (p=0.053). The distribution of the platelet counts before and after treatment is shown in [Table 4](#T4){ref-type="table"} and [Table 5](#T5){ref-type="table"}, respectively

BM and Coombs' tests {#S12}
--------------------

196 out of 323 patients underwent BM biopsy, of whom 65 (33.2%) had hypercellular BM with increased megakaryocytes, 124 (63.3%) had normocellular BM with increased megakaryocytes and 7 (3.6%) had normocellular BM without increased megakaryocytes. Based on our data, nobody had secondary ITP. The treatment plan for 196 patients with childhood and adult ITP who underwent BM test is shown in [Table 6](#T6){ref-type="table"}.

Indirect and direct Coombs' tests were done for 139 patients, of whom 133 (95.7%) were negative for both tests, 5 (3.6%) were positive for both tests and only 1 patient (0.7%) was positive for direct Coombs' test.

Treatment {#S13}
---------

Available treatment options including IVIg and corticosteroids such as methylprednisolone and rarely splenectomy are used to treat ITP in Shafa Hospital, Ahvaz, but since patients usually do not respond to corticosteroids or IVIg alone, the first-line treatment in this center is a combination of the two drugs. We specifically deal with the effects of IVIg and methylprednisolone administration. Among our patients, 86 (26.6%) received only methylprednisolone, 15 (4.6%) received IVIg, 207 (64.1%) received both drugs and 15 (4.6%) received none. Among childhood ITP patients, 7 (3.2%) were only treated with IVIg, 36 (16.2%) were only given prednisolone (16.2%), 174 (78.4%) received both drugs and 5 (2.3%) were given none. Among adult ITP patients, 8 (7.9%) were only treated with IVIg, 50 (49.5%) received only prednisolone, 33 (32.7%) were given both drugs and 10 (9.9%) received none ([Figure 1](#F1){ref-type="fig"}). There were 10 adults with a mean age of 36.9 years and 5 children with a mean age of 2.1 years among 15 patients who received no medication. 5 of these 15 patients \[1 child (2.7%) and 4 adults (19.6%)\] had bleeding from mouth, gum or nose (p=8). Among these patients, 3 had platelet counts lower than 20000/μL, and their mean platelet count with childhood and adult ITP was 7300/μL and 5500/μL, respectively. Only three patients in our study (0.9%) were subject to splenectomy, of which platelet count was dropped in two patients.

DISCUSSION {#S14}
==========

In this retrospective study, we have practically identified the clinical features of Immune Thrombocytopenic Purpura (ITP). For the first time, we have set a basis for recognizing important clinical features of this disease and comparing the clinical and laboratory signs in children and adults. According to previous studies, there are differences in clinical and laboratory aspects of ITP between children and adults, including clinical outcome, variable disease presentation and response to treatment.^[@R11]^ Like our results (in which general prevalence was higher in females and those aged above 16 compared to males of the same age), Doan et al., concluded that females are typical adults with ITP, generally occurring between 18 to 40 years of age.^[@R18]^ The following features distinguish childhood ITP from ITP in older children:

1.  High M/F ratio (12, 24) in infants (this article)

2.  Low prevalence of infection in infants compared to children (1-10 years) due to less contact between infants and other children. In this article, we obtained similar results. 17 male infants had a history of infection, among whom 14 (82.4%) had a history of cold plus fever and 3 (17.6%) had a history of nausea and vomiting. 6 female infants had a history of infection, among whom 4 (66.7%) had a history of cold plus fever and 2 (33.3%) had a history of nausea and vomiting. Similar to our results, upper respiratory tract infections were more prevalent in newborn males and children.

3.  Low prevalence of chronic ITP.^[@R25]^ According to previous studies, 56% of ITP patients had infection before the incidence of ITP, but in this study, we obtained a much lower rate (30.5%). This may indicate negligible effects of infection in Iranian patients or problems in detection of infectious agents, as the tests for infectious agents like HCV, HIV and H.pylori are not routinely performed in Iran. Infection was highly prevalent before ITP diagnosis in children 1 to 10 years old, and occurred less frequently in infants as well as 10- to 16-year-old children (41% and 52%, respectively). In this paper, children were classified as the age group under 16 and ,similar to the results of other studies, the highest prevalence of infection (80.8%) was observed in this group.^[@R9]^

A number of studies suggest that long-term refractory ITP increases the risk of severe bleeding in adults. In another study, like our own, it was concluded that there was no correlation between severity of bleeding and age plus sex.^[@R6],\ [@R26]^ Management of childhood ITP is usually based on platelet count, as childhood ITP patients with severe thrombocytopenia upon diagnosis (PLT count\<20000/μL) are at high risk of hemorrhage, and drug therapy is often performed in children with restriction in physical activity. We adopted this criteria in this study and performed drug therapy in children with platelet counts lower than 20000.^[@R27]^ According to previous studies, megakaryocyte count was normal in 65% of ITP patients and increased in 33% of the cohort. These results are not consistent with our findings since 96.5% of our patients showed increased megakaryocytes in BM Biopsy.^[@R28]^ Immune thrombocytopenia during pregnancy is specifically caused by ITP although it can be caused by other secondary factors such as SLE. There is 2:1000 frequency of ITP in pregnancy, but there was no pregnant woman amongst our patients, and 10 patients had given birth 2 to 3 weeks before the incidence of ITP.^[@R29]^

In summary, ITP is a disease characterized by reduced platelet count due to autoimmune disorders, autoantibody production against platelets and defective platelet production. Compared to previous studies, there are similarities and differences between disease symptoms in children and adults. Prevalence of disease in both sexes, bleeding signs and initial platelet count were similar to other studies, but there was a significant difference in the effect of infection in disease onset between Iranian and non-Iranian patients. Further studies are required to detect infectious agents as predisposing factors in Iranian patients.

This paper forms part of Sajedeh Saeidi's M.Sc. thesis. We extend special thanks to Ahvaz Jundishapur University of Medical Science for the financial support. We specifically thank colleagues in Shafa Hospital for their support.

**CONFLICT OF INTEREST**

All authors declare no conflict of interest.

![Diagram evaluating various treatments in ITP patients in different age groups: IVIg and methylprednisolone therapy in childhood and adult ITP patients](IJHOSCR-8-30f1){#F1}

###### 

Characteristics of 323 patients with ITP as initial diagnosis

  Characteristics                            All patients(n=323)
  ------------------------------------------ ---------------------
  Sex, no. of patients (%)                   
  Male                                       160(49.5)
  Female                                     163(55.5)
  Mean age, y(rang)                          
  Male                                       9 (4m-55)
  Female                                     17(4m-85)
  Thrombocytopenia                           
  Moderate                                   126(39)
  Sever                                      197(61)
  Presenting symptoms, no. of patients (%)   
  Petechiae                                  194 (60.5)
  Ecchymosis                                 197 (61)
  Sever bleeding                             93(28.8)
  Splenomegaly                               15 (4.6)

Moderate thrombocytopenia = platelet count between 30000/μL and 100000/μL; sever thrombocytopenia = platelet count below 30000/μL.

###### 

Frequency of petechiae or purpura and ecchymosis upon the onset of disease

  Gender       Type ITP    Petechiae or purpura, n (%)   Ecchymosis, n (%)
  ------------ ----------- ----------------------------- -------------------
  **Male**     Childhood   79(61.2)                      81(62.8)
  Adult        15(48.4)    17(54.8)                      
  **Female**   Childhood   69(64.5)                      60(75.8)
  Adult        31(44.3)    39(56.5)                      

###### 

Prevalence of infection history among childhood and adult ITP patients

                        Childhood ITP, n (%)   Adult IT, n (%)
  --------------------- ---------------------- -----------------
  Cold and fever        68 (85%)               16 (84.2%)
  Male, n : 52                                 
  Female, n : 32                               
  Nausea and vomiting   10 (12.5%)             3 (15.8%)
  Male, n : 6                                  
  Female, n : 6                                
  Variola               1 (1.2%)               0
  Male, n : 1                                  
  Hepatitis A           1 (1.2%)               0
  Female, n : 1                                

###### 

Platelet count of children and adults at the time of ITP diagnosis

                  PLT\<50000/μL, n (%)   50000≤ PLT ≤ 100000/μL, n (%)
  --------------- ---------------------- -------------------------------
  Male            103(64.6)              57(35.6)
  Female          115(70.6)              48(29.4)
  Childhood ITP   152(68.2)              71(31.8)
  Adult ITP       66(66)                 34(34)

###### 

Platelet count of children and adults after treatment

                  PLT\<50000/μL, n (%)   50000≤ PLT \<150000, n (%)   PLT ≥150000/μL
  --------------- ---------------------- ---------------------------- ----------------
  Male            27(20)                 50(37)                       58(43)
  Female          29(23)                 59(46.8)                     38(30.2)
  Childhood ITP   29(16.1)               64(35.6)                     87(48.3)
  Adult ITP       27(33.3)               45(55.6)                     9(11.1)

###### 

Drug administration in patients subject to BM test

  Drug                        Children, n (%)   Adult, n (%)
  --------------------------- ----------------- --------------
  Methylprednisolone          28 (16.4)         10 (40)
  IVIg                        3 (1.8)           1 (4)
  Methylprednisolone + IVIg   139 (81.3)        9 (36)
  No treatment                1 (0.6)           5 (20)
